The purpose of this review is to focus on determinants of skin barrier function in neonates at molecular and cellular levels. The skin barrier is critical in terms of water and gas exchanges during fetal life and undergoes rapid changes at birth, followed by a progressive maturation. Consequences of skin barrier disruption can be extremely detrimental or lethal, as shown in severe genetic epidermal defects. In this context, the fine-tuned rapid adaptation from a liquid to a gaseous milieu is not fully understood.
| HISTORICAL PERSPECTIVE: SKIN AS A WATE R AND GAS BARRIER
The dangers of a disrupted or immature skin barrier are recognized early, because dehydration, hypothermia, as well as poisoning from percutaneous absorption of toxic agents can have dismal conse- rate at all ages studied and evaporative heat loss accounted for 23%
of basal heat production. Another important finding, related to immature sweating mechanisms, was that no consistent changes in EWL were observed when the environmental temperature was varied between 28°C and 34°C. This capacity to mount an adapted sweating response was found to be even worse in premature infants.
However, a progressive adaptation was detected a few days after birth, since the threshold rectal temperature at which sweating was detected fell significantly in the first 10 days of life. 3 In the 1980s, the immature skin barrier in premature babies was envisaged as a possible rescue method for delivering oxygen. In 4 Measurements made with a small diffusion cell on the abdominal skin showed that oxygen uptake from air was six to eight times greater in preterm than in term infants, and that oxygen uptake can be increased further by use of higher oxygen concentrations.
They subsequently exposed preterm infants from 25 to 31 weeks of gestational age ventilated for severe respiratory distress to high ambient oxygen concentrations and measured the effect on arterial oxygen tension (Pa02). Raising the ambient oxygen concentration resulted in a significant increase in arterial oxygen tension (mean 8.9 mm Hg) as a result of percutaneous oxygen absorption. They concluded that transdermal oxygen therapy can suitably supplement oxygen delivery to very premature infants with poor pulmonary gas exchanges, but this method has never gained popularity in NICUs. 5 
| MAJOR STRUCTURAL CONSTITUENTS OF THE EPID ERMAL BARRIER
The concept of the skin as a water and gas barrier which evolves rapidly from fetal to neonatal life due to major environmental constraints has been better appreciated in the last three decades with the investigation of its major structural determinants. Infant skin consists of several layers (Figure 2 ), the outermost and most important in barrier physiology being the stratum corneum (SC). The SC is facing the outside environment and is responsible for preventing water loss and penetration of possible offending external agents.
Maintenance of a healthy SC assures an adequate air-liquid barrier. protects skin from excessive water exposure during the phase of development of the SC. 17 Apart from its natural moisturizing functions, vernix appears to be a good antimicrobial, containing lysozyme and lactoferrin, as well as antimicrobial peptides 18 and has a proven activity against common fungal and bacterial pathogens. It has been routine practice for decades in Western maternities to remove the dirty looking vernix immediately after birth before presenting the baby to the parents.
Reconsideration of this practice is necessary, since vernix retention, compared to vernix removal immediately after birth, leads to significantly higher skin hydration 24 hours after birth and lower skin pH, suggesting that vernix assists in acid mantle development. 19 In addition, vernix increases wound healing, enhances SC formation, limits proteolytic aggression to skin, and contains anti-inflammatory molecules such as linoleic acid. 17 In this context, the levels of water-binding free amino acids 
| DIAPERS AND SKIN PH
Key enzymes necessary for a good function of SC (ie, ceramide synthesis, insensible desquamation, microbial symbiont implantation)
need an adequate physicochemical milieu for optimal activity. In term babies, surface skin acidity (pH) is neutral at birth, decreases significantly during the first one to four days, and continues to drop during the first months ( Figure 5 ). Lack or delayed implementation in the so-called "acid mantle" may damage SC integrity and enhance 
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